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DETAILED ACTION 

Election/Restrictions 
Restriction to one of the following inventions is required under 35 U.S.C. 

121: 

I. Claims 27-35, drawn to a method of making semiconductor device, 
classified in class 257, subclass 167. 

II. Claims 1-26, drawn to a semiconductor device, classified in class 438, 
subclass 1 94. 

The inventions are distinct, each from the other because of the following reasons: 
Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make another and materially different product or 
(2) that the product as claimed can be made by another and materially different 
process (MPEP § 806.05(f)). In the instant case, the product as claimed can be 
made by another and materially different process such as the source, drain, and 
gate contacts are formed simultaneously. 

Because these inventions are independent or distinct for the reasons given 
above and there would be a serious burden on the examiner if restriction is not 
required because the inventions have acquired a separate status in the art in view 
of their different classification, restriction for examination purposes as indicated is 
proper. 

During a telephone conversation with Thomas Hooever on 1 0/03/06 a 
provisional election was made with traverse to prosecute the invention of I, claims 
1-26. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 27-35 withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 



Claim Rejections - 35 USC % 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1-7 and 16-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Misewich et al. (US patent 6,365,913) in combination with Chu 
et al. (US publication 2004/0227154). 

With respect to claims 1, 4, 5, Misewich et al. teach a transistor device 
comprising 

(see claims 1-40 and associated figures): 
a source; 
a drain; 
a gate; 

a metal channel or channel layer; 

Misewich et al. fail to teach the ranges for the thicknesses of the channel 

layer. 

Chu et al. teach a MOS device in which the thickness of channel is between 
1 .5 to 2.0 nm . See [00501]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to use the range for the thickness of channel of Chu et al. 
in the device of Misewich et al. to achieve enhanced hole mobilities. See para 
[0050]. 

Further with respect to claim 1 , it is submitted that the channel would 
inherently has carriers which are inherently controlled by the gate. 
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With respect to claim 3, Misewich et al. appear to fail to teach that 
substrate is made of silicon. 

However, the use of silicon as substrate material is well-known in the art. 

With respect to claim 2, Misewich et al. fail to teach that the channel is 
located between a gate insulator and an insulator. 

However, the formation of a channel over a SOI substrate (including an 
insulator) and a gate insulator over the channel is well-known. 

With respect to claims 6 and 7, Misewich et al. further teach that the 
transistor comprises of an enhancement or depletion mode device. See col. 1, lines 
57-64. 

With respect to claim 1 6, it is submitted that the channel would inherently 
have carriers which are inherently controlled by the gate. 

With respect to claim 17, Misewich et al. further teach the source 
comprises a p-type metal and the drain comprises of a p-type metal and wherein 
the metal channel is a p-type metal (see fig. 1 and col. 6, lines 40-50). Further 
since Misewich et al. in combination with Chu et al. teach the claimed thickness for 
the metal channel, the carriers would inherently be controlled to form a p-channel 
depletion-mode device. 

With respect to claim 18, Misewich et al. further teach the source comprises 
a n-type metal and the drain comprises of an p-type metal and wherein the 
metal channel is a p-type metal (see fig. 1 and col. 6, lines 40-50). Further 
since Misewich et al. in combination with Chu et al. teach the claimed 
device, an n-type inversion layer would inherently be formed on the p-type 
metal when a positive gate voltage is applied to form an n-channel 
enhancement mode device. 

With respect to claim 1 9, Wisewich et al. further teach the device comprises 
of a CMOS device. See col. 6, lines 40-60. 
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With respect to claim 1 5, the formation of channel having plurality of layers 
is well-known. 

With respect to claim 21, Wisewich et al. further teach the metal channel 
comprises of metal alloy. See col. 6, lines 40-50. 

Claims 8, 9, 10 f 1 1 , 1 2, 13 f 14, and 1 5 and 22-26 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Wei et al. (US publication 
2004/0169227) in combination with Misewich et al. (US patent 6,365,913), Chu 
et al. (US publication 2004/0227154), Song et al. (US patent 2004/0149579), and 
Ogura et al. (US publication 2002/0045319). 

With respect to claim 8, Wei et al. teach a field effect transistor comprising 
(see figs. 1 and 2A-2B and associated text): 

a channel 33 over an insulator 30B; 

a source and a drain 52; and 

a gate 36 and a gate insulator 34 over the channel. 

Wei et al. fail to teach that the channel is made of n-type metal. 

Misewich et al. teach channel made of metal to attain high density memory 
device, See claims 1-40 and col. 5, lines 60-62 and co. 6, lines 44-50. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to use n-type metal as channel material to obtain above 
advantage. 

Further with respect to claim 8, Wei et al. further teach the source and drain 
include p-type material. See col. [0025]. 

Further with respect to claim 8, it is submitted that the channel would 
inherently have carriers which are inherently controlled by the gate. 

With respect to claim 9, Wei et al. further teach the insulator further 
comprises an insulating layer 30B over a substrate 30A, the channel being 
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positioned between the gate and the insulating layer and the gate insulator being 
positioned under the gate and over the channel. 

With respect to claim 10, the use of silicon as substrate material is well- 
known. 

With respect to claims 1 1 and 25, Wei et al. fail to teach the range for the 
thickness of the channel layer. 

Chu et al. teach a MOS device in which the thickness of channel is between 
1 .5 to 2.0 nm . See [0050]. 

Further with respect to claim 25, Since Wei et al. in combination with Chu et 

al. teach the claimed thickness of the channel layer, it is inherently greater 

than the thickness of the p-type inversion layer. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to use the range for the thickness of channel of Chu et al. 
in the device of Wei et al. to achieve enhanced hole mobilities. See [0050]. 

With respect to claim 12, Wei et al. further teach the device comprises of a 
CMOS device. See [0007] . 

With respect to claim 13, Wei et al. further teach an encapsulation layer 
21. See fig. 1. 

With respect to claim 14, Wei et al. fail to teach the range for the width of 
the channel. 

Song et al. teach a channel having width of less than 500 nm. See claim 

4. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to use the range for width of the channel of Song et al. in 
the device of Wei et al. to achieve the benefit of controlling current flow through 
the channel by controlling the voltage applied across the channel. See [0005]. 

Further with respect to claim 14, Wei et al. fail to teach the range of the 
length of the channel. 
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Ogura et al. teach a channel having a length of 40 nm to reduce voltage 
and increase speed. See [0024]. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to use the length of the channel of Ogura et al. in the 
device of Wei et al. to achieve above advantage. 

With respect to claim 1 5, the formation of channel having plurality of layers 
is well-known. 

With respect to claim 24, Wisewich et al. further teach the metal channel 
comprises of metal alloy. See col. 6, lines 40-50. 

With respect to claims 22, 23, and 26, since Wei et al. in combination with 
Misewich et al., Song et al, and Ogura et al. teach the claimed device, a p- 
type inversion layer would inherently be formed on a side of the n-type 
metal when a negative gate voltage is applied to form an p-channel 
enhancement mode device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Long Pham whose telephone number is 571- 
272-1714. The examiner can normally be reached on Mon-Frid, 10am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on 571-272-1705. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If.yoLj^would like 
assistance from a USPTO Customer Service Representative or apfcgbs tOythe 
automated information system, call 800-786-9199 (IN US#yR jZAiyCDA) or 571- 
272-1000. 

Lon£ Pham 
Primary Examiner 
Art Unit 2814 
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